Differential in vivo effects of neurturin and glial cell-line-derived neurotrophic factor.
Glial cell-line derived neurotrophic factor (GDNF) and neurturin (NTN) are structurally homologous, and they seem to produce similar effects in vitro. Tissue distributions of their respective receptors, GFR alpha-1 and GFR alpha-2, reveal overlapping but distinct patterns of expression, which implies that the in vivo actions of GDNF and NTN may be different. In the present study, a direct comparison of the in vivo effects of GDNF and NTN was performed using osmotic minipumps delivering either GDNF or NTN over a 30-day period into rat lateral cerebral ventricles. Amphetamine-induced activity levels were increased in both NTN- and GDNF-treated animals, with higher activity levels achieved by GDNF than NTN. The increase in amphetamine-induced activity levels persisted for 2 weeks and returned to control levels at the end of the third week. NTN-treated rats showed higher dopamine levels in the mediodorsal striatum, relative to the ventrolateral striatum. In contrast, no significant change in the regional distribution of dopamine levels was observed in GDNF treated or control animals. On the other hand, an increase in ventrolateral and mediodorsal striatal dopamine utilization was apparent in GDNF-treated animals, while NTN-treated animals showed increased levels of dopamine utilization only in the ventrolateral striatum. With respect to potential adverse effects, GDNF administration resulted in weight loss and the emergence of allodynia. No weight loss or allodynia was detectable with chronic NTN administration. These results suggest that although GDNF and NTN share structural and functional similarities, they may have differential effects in vivo.